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Conference Agenda 
 
Sunday May 18 
Arrival, registration, casual dinner and drinks in Comfort Suites conference 
room. 
Monday May 19 
 
8:00 am  Posters should be put up as early as possible for viewing, but 
the actual Poster Session will be held from 5:30 – 7:00.  All 
student posters should be indicated with a red sticker 
(available at registration desk).  Awards will be given for the 
best student posters.  Student posters will be judged during 
the Poster Session and only posters staffed by the student 
authors during the poster session are eligible for an award. 
 
8:00 – 8:40   Registration 
    
8.40 am   Meeting opening  
   Dr. Vance Watson 
    President of Mississippi State University 
 
Agency/Industry Session  
Chair   Dr. Michael Kidd,  
  Head, Department of Poultry Science, Mississippi State University 
    
9.00  am      Plenary Speaker 
  Dr. Muquarrab Qureshi 
  Director, Animal Systems Section and National Program Leader - 
Animal Genetics 
 USDA  CSREES 
Blueprint for USDA Efforts in Agricultural Animal Genomics 
2008 – 2017 
 
9:30 am  Invited Speaker Industry 
  Dr. Janet Fulton 
  Leader, Molecular Genetics  
 Hy-Line  International 
  USDA Animal Genomics Program: The View from the Chicken 
Coop    4
 
10.00 am      Invited Speaker Industry 
                      Dr. Albert Paszek 
                      Director of Biotechnology 
   Cobb-Vantress,  Inc. 
   More or Less SNPs? For More or Less Value 
 
10.30 am  Refreshment Break 
 
Systems Biology Session 
Chair   Dr. Susan Lamont 
  Department of Animal Science, Iowa State University 
 
11.00 am      Jay Konieczka,  
Graduate Student, University of Arizona 
Introducing the Chick Interactome 
 
11:20 am   Aurelie Krol 
Graduate Student, Stowers Institute for Medical Research,  
Kansas City, Missouri 
Microarray Analysis of the Chick Segmentation Clock 
 
11:40 am       Michael Hughes  
Graduate Student, University of Southern California 
Microarray Profile of Gene Expression in Skin Morphogenesis: 
Feathers, Scales, Plasticity and Regional Specificity 
 
Noon         W. Shane Sanders  
Graduate Student, Mississippi State University 
Proteomics Based Structural Genome Annotation in Chicken 
 
12:30 pm      LUNCH (provided) 
 
1:30 pm        Invited Speaker  
Dr. Susan Lamont 
  Charles F. Curtiss Distinguished Professor 
  Department of Animal Science, Iowa State University 
  SNP Markers for Production and Egg Quality QTLs in Layer 
Lines 
 
2:00 pm       Invited Speaker 
Dr. Xiu-Feng (Henry) Wan 
Miami University (now with CDC, Atlanta, GA) 
H5N1 Highly Pathogenic Avian Influenza Virus: a Decade of 
Evolution towards a Pandemic Threat 
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2:30 pm        Invited Speaker  
Dr. Ed Perkins 
Team Leader Environmental Genomics and Genetics Team 
U. S. Army Corps of Engineers Engineer and Development Center 
Avian Research at the Department of Defense 
 
3:00 pm       Refreshment Break 
 
3:30 pm    Invited Speaker  
Dr. David Ray  
Assistant Professor, Department of Biology, West Virginia 
University 
Mobile Element Contributions to Non-Avian Archosaur 
Genomes 
 
4:00 pm        Invited Speaker 
  Dr. Michael Romanov 
   Scientist, Genetics Division, Conservation and Research for 
Endangered Species, Zoological Society of San Diego 
The Value of Avian Genomics to Wildlife and Conservation 
 
4:30 pm     BREAK      Buses to hotels provided 
 
6:00 pm     POSTERS in the Ring of Honor upstairs in the Hunter Henry 
Center 
Cocktails and hors d'oeuvres 
 
7:30 pm      CONFERENCE DINNER (Hunter Henry Center) 
 
8:30 pm       Introduction 
Dr. Jerry Gilbert,  
Associate Provost, Mississippi State University 
 
Keynote Address  
Dr. Scott Edwards 
Professor and Curator, Museum of Comparative Zoology Labs 
Harvard University  
Adventures in Archosaur Evolutionary Genomics 
   6
 
Tuesday May 20 
 
8:45 am        Opening remarks, Dr. Melissa Mixon, Interim Vice President of 
Agriculture, Forestry, and Veterinary Medicine 
 
Species Genomics Session 
Chair: Dr. Hans Cheng, USDA ARS Supervisory Research Geneticist, East 
Lansing, MI 
 
9:00 am        Invited Speaker 
Dr. Jerry Dodgson 
Professor of Microbiology and Molecular Genetics 
Michigan State University 
  Chicken and Turkey Genome Updates 
 
9:30 am      Invited Speaker:  
  Dr. David Clayton 
  Professor, University of Illinois  
Songbird Genome Update 
 
10:00 am       Refreshment Break 
 
Genome Resources Session  
Chair   Dr. Dave Burt  
The Roslin Institute, University of Edinburgh 
Division of Genetics and Genomics 
 
10:30 am      Dr. Janet Weber  
Reference Sequence Curator (Chicken Champion) 
Staff Scientist, NIH/NLM/NCBI 
  NCBI Resources for Avian Genomes 
 
11:00 am      Invited Speaker 
Dr. Carl Schmidt  
 Associate  Professor,  Department of Animal and Food Sciences 
University of Delaware 
Gallus Gbrowse: a Resource for Chicken Genomics 
 
11:30 am      Invited Speaker 
  Dr. Parker Antin 
Professor, Department of Cell Biology and Anatomy 
University of Arizona 
Avian Genomics Resources 
 
NOON           LUNCH (Provided)   7
 
1:00  pm       Invited Speaker 
                      Dr. Chris Ashwell 
                      Assistant Professor, Department of Poultry Science 
                      Epigenetics: Climb on Board or Get Left Behind  
 
Genome Annotation Session 
Chair   Dr. Todd Pharr 
  College of Veterinary Medicine, Mississippi State University 
 
1:30 pm    Dr. Tamsyn Crowley  
Australian Animal Health Laboratory 
CSIRO Livestock Industries  
Cross Avian Applications of Whole Genome Chicken 
Microarrays 
 
1:50 pm    Dr. Robert Etches  
Origen Therapeutics 
Annotating the Genome Using Transgenic Chickens 
 
2:10 pm      Dr. Raphael Isokpehi 
Assistant Professor, Jackson State University  
Automatic Extraction of Influenza Virus Pathogenicity from 
Biomedical Literature  
 
2:30 pm     Surya Saha  
Graduate Student, Mississippi State University 
Discovering Spatial Proximity Relationships among Dispersed 
Repeats in the Chicken Genome 
 
3:00 pm  Refreshments 
 
3:30 pm       Plenary Speaker, Gene Ontology Annotation Workshop 
Dr. Judith Blake 
Associate Professor, Jackson Laboratories, GO Consortium PI  
Data to Knowledge: Bridging the Gap  
 
4:00 pm      Invited Speaker  
Dr. Dave Burt  
The Roslin Institute, University of Edinburgh 
Division of Genetics and Genomics 
Summary and Looking to the Future 
 
    8
Avian Gene Ontology Training Workshop 
 
Wednesday May 21 
9:00 pm      Introduction and aims of the workshop 
Dr. Shane Burgess 
Director Life Science and Biotechnology Institute, Co-Director 
Institute for Digital Biology 
Mississippi State University 
 
Part 1: A User’s Guide to GO 
 
9:15 am        Structural and functional annotation                 
Dr. Fiona McCarthy 
Assistant Professor and AgBase Curator 
Mississippi State University 
 
9:30 am       What you should know when you use the GO 
             Dr. Harold Drabkin 
MGI Biocurator 
Jackson Laboratories 
 
10:30 am    Refreshment break  
 
11:00 am      What you should know when you use the GO (cont’d) 
            Dr. Harold Drabkin 
 
Noon      Lunch break (relocate to ELI/Giles Room) 
 
Part 2: Tools for Getting and Using GO 
 
1:00 pm    Getting GO annotations for your dataset  
Demonstration of online tools                  
Dr. Fiona McCarthy                       
 
 
1:30 pm    AgBase tools demonstration  
Demonstration of online tools                  
Dr. Fiona McCarthy                       
 
2:30 pm    Refreshment break  
 
3:00 pm    Onto-Tool demonstration                                            
Dr. Purvesh Khatri 
Postdoctoral fellow & Onto-tools developer 
Department of Computer Science, Wayne State University 
   9
 
Thursday, May 22 
 
Part 3: Providing GO for Avian Gene Products 
 
8:00 am        Prioritization of avian GO annotation effort 
  Discussion 
              Fiona McCarthy and Carl Schmidt   
 
10:30 am      Feedback forms and review 
 
11:00 am      Catch flights leaving GTR Airport  
                    10
KEYNOTE ADDRESS 
 
Dr. Scott Edwards 
Professor and Curator, Museum of Comparative Zoology Labs 
Harvard University  
 
Topic:  Adventures in Archosaur Evolutionary Genomics 
 
 
  
Scott Edwards' interest in ornithology and natural history began as a child 
growing up in Riverdale, Bronx, NYC, where he undertook his first job in 
environmental science working for an environmental institute called Wave Hill. 
He received his undergraduate degree from Harvard in 1986. As an 
undergraduate, Scott took a year off from his studies to learn what it is biologists 
do - he spent 6 months volunteering at the Smithsonian's National Museum of 
Natural History in Washington, DC, then gained his first field experience assisting 
with research on the natural history and conservation of native birds in Hawaii 
and northern California. He returned to Harvard to finish his degree, and enrolled 
in the PhD program in the (then) Zoology Department (now Integrative Biology)  11
the University of California, Berkeley. During his first year as a graduate student, 
he spent 10 months in New Guinea and Australia first volunteering in research on 
ecology of birds-of-paradise and later striking off on his own to embark on what 
would become his dissertation project, a study combining of the genetics and 
population structure of a group of cooperatively breeding songbirds called 
babblers (Pomatostomus) found throughout Australia and New Guinea. He 
received his PhD in 1992.  
 
Scott did postdoctoral research as an Alfred P. Sloan Postdoctoral Fellow in 
Molecular Evolution at the University of Florida, Gainesville, working under 
Wayne Potts (now at University of Utah) and Ward Wakeland (now at UT 
Southwestern Medical Center). There he switched modes to study the evolution 
of genes involved with disease resistance in wild birds. Such genes play an 
important role in many aspects of avian biology, including parasite resistance, 
plumage color variation and mate choice. In late 1994 he assumed an Assistant 
Professorship in the Department of Zoology (now Biology) at the University of 
Washington in Seattle, where he was also Curator of Genetic Resources at the 
Burke Museum. During his 9 years at the U. Washington, he continued his 
studies of immunogenetics and population genetics of birds, funded by several 
grants from the National Science Foundation and the National Geographic 
Society's Committee for Research & Exploration, and is proud to have published 
five papers with undergraduates as first authors during that time. He has served 
on the Editorial Boards of Journal of Molecular Evolution, Evolution, American 
Zoologist (now Integrative and Comparative Biology) and Systematic Biology   
and is now on the Editorial boards of Molecular Biology and Evolution and 
Conservation Genetics and on the Council of the American Genetic Association. 
He has served on several NSF panels and on the National Geographic's 
Committee for Research & Exploration since 2001. He also received NSF funds 
for an ongoing program to enhance undergraduate diversity at the annual 
meetings for the Society for the Study of Evolution and is actively engaged in 
increasing student diversity in the environmental and evolutionary sciences.   
 
He moved to Harvard University in late 2003 as a Professor of Organismic and 
Evolutionary Biology and Curator of Ornithology in the Museum of Comparative 
Zoology, where he continues efforts to unite genomics and natural history and 
involve students at all levels. His current major interests include genome and sex 
chromosome evolution and phylogenetics in amniotes using BAC library and 
other resources; speciation analysis and historical demography using multilocus 
SNP loci; estimation of recombination rates and linkage disequilibrium in natural 
populations; behavioral and ecological consequences of MHC variation; and QTL 
mapping in passerine birds.   12
 
 
 
Plenary Speaker Avian Genomics Conference 
  
Dr. Muquarrab Qureshi 
National Program Leader, Plant and Animal Systems 
USDA CSREES 
Topic:  Blueprint for USDA Efforts in Agricultural Animal Genomics 2008 – 
2017 
 
 
 
 
 
 
Muquarrab is the Director of Animal Systems at Cooperative State Research, 
Education, and Extension Service (CSREES) of the United States Department of 
Agriculture. He also serves as the National Program Leader for the Animal 
Genetics portfolio of CSREES. Muquarrab holds a DVM and M.Sc. degree in 
Veterinary Microbiology from Pakistan and a Ph.D. from Cornell University. His 
areas of academic interests include immunology, immunogenetics, and 
toxicology.   13
Plenary Speaker Avian Gene Ontology Annotation Workshop 
  
Dr. Judith Blake 
Associate Professor, Jackson Laboratories, GO Consortium PI  
Topic: Data to Knowledge: Bridging the Gap  
 
 
 
 
 
 
Dr. Judith Blake’s research over the last 10 years has focused on the development of 
bioinformatics systems essential for functional genomics and genetics research 
particularly in mammalian systems. Specifically, the activities of her research group and 
collaborations center on database design for complex biological data, bio-ontology 
development and use, and comparative genomics.  She has been a leader in efforts to 
bring semantic standards and data integration methodologies for genomic, genetic and 
phenotypic information to the biological research community. Judith is one of the 
founders and principal investigators of the Gene Ontology (GO) Consortium; an 
international project that develops and provides ontologies for molecular biology and that 
supports functional annotation and analysis efforts using the GO. She is also one of the 
principal investigators in the Mouse Genome Informatics (MGI) consortium. The MGI 
database integrates genetic, genomic and phenotypic information about the laboratory 
mouse to facilitate the use of the mouse as a model for human biology. Judith received 
her Ph.D. from Harvard University in 1981 and has held scientific appointments at the 
Smithsonian Institution and The Institute for Genomic Research (TIGR). In 1996, Judith 
joined The Jackson Laboratory, a premier biomedical research institute that focuses on 
using the laboratory mouse as a model of human biology and disease. She is an Associate 
Professor in the Bioinformatics and Computational Biology group.  14
Invited Speaker Industry 
  
Dr. Janet Fulton 
Leader, Molecular Genetics  
Hy-Line International 
USDA Animal Genomics Program: The View from the Chicken Coop 
 
 
 
 
 
Dr. Janet E. Fulton has been working in poultry genetics for over 30 years, 
graduating from the University of British Columbia with a BSc (Ag) from the 
department of Poultry Science, an MS from the University of Saskatchewan 
department of Animal and Poultry Science, and PhD from Iowa State University 
in Immunobiology.  She did post-doctoral work at the University of Minnesota on 
population studies with fish and also at the USDA Avian Disease and Oncology 
Lab in Michigan on MHC diversity in chickens. Dr. Fulton has been at Hy-Line 
International for over 12 years where she heads the Molecular Biology Program.  
Recent research efforts have focused on DNA identification of MHC, 
development of DNA markers, and application of marker assisted selection in 
commercial elite lines. Dr. Fulton is chair of the Avian Disease and Oncology Lab 
User's Liaison Group, a past president of the Poultry Breeders of America and a 
member of the Poultry Science Association Foundation Board of Trustees. 
  15
Invited Speaker Industry 
                         
Dr. Albert Paszek 
Director Animal of Biotechnology 
Cobb-Vantress, Inc. 
More or Less SNPs? For More or Less Value  
 
 
 
 
 
Dr. David Paszek is Director of Biotechnology for Cobb-Vantress, Inc. in Siloam 
Springs, Arkansas.  He completed his B.Sc. at the Agricultural University of 
Warsaw in Poland in Animal Science in 1984.  He completed both his M.S. and 
Ph.D. at the University of Minnesota in the Department of Animal Science.  He 
has held positions in biotechnology research and management at Cargill, Inc. 
and Monsanto.   He has published extensively in the areas of QTL mapping, 
interval mapping, linkage mapping, and comparative genomics with a total of 
over 52 publications 
 
 
 
  16
Invited Speaker 
 
Dr. Susan Lamont 
  Charles F. Curtiss Distinguished Professor 
  Department of Animal Science, Iowa State University 
  Topic: SNP Markers for Production and Egg Quality QTLs in Layer Lines 
 
 
 
Dr. Lamont’s professional career has been in the Department of Animal Science, 
Iowa State University, where she is now a C.F. Curtiss Distinguished Professor in 
Agriculture and Life Science. She leads an active and collaborative research 
program in poultry immunogenetics and molecular genetics. She has published 
over 150 peer-reviewed scientific papers and invited reviews, and teaches 
graduate courses in poultry breeding and genetics, and livestock 
immunogenetics. Lamont provides service to the profession on organizing 
committees of international symposia; on editorial panels of Animal Biotechology, 
Journal of Heredity, Poultry Science, and Poultry and Avian Biology Reviews; 
and on research grant review panels for the USDA-NRI, BARD, and the NIH-
NIAID. Some recent awards to Lamont include the Merck Award for 
Achievement, Poultry Science Association; Outstanding Service Award, Midwest 
Poultry Association; Helene Cecil Leadership Award, Poultry Science 
Association; Iowa Board of Regents Faculty Excellence Award; and Outstanding 
Achievement in Research Award, ISU Foundation.  17
 
 
 
 
Invited Speaker  
 
Dr. Ed Perkins 
Team Leader Environmental Genomics and Genetics Team 
U. S. Army Corps of Engineers Engineer and Development Center 
Avian Research at the Department of Defense 
 
 
 
 
 
Dr. Edward J. Perkins is a Research Biologist and team leader of the 
Environmental Genomics and Genetics Team in US Army Engineer Research and 
Development Center (ERDC), Environmental Laboratory. Dr. Perkins received his 
PhD studying biodegradation of 2, 4-dichlorophenoxyacetic acid (24D) from 
Washington State University in Genetics and Cell Biology in 1987. Dr. Perkins 
continued studying the genetics of 24D biodegradation at the University of 
Washington, followed by research into molecular measures of soil quality at the 
USDA Research Station at Pullman WA.  Dr. Perkins joined the ERDC 
Environmental Laboratory in 1996 where he established a genetics research lab. 
His laboratory utilizes genome sequencing, cloning of environmental DNA from 
contaminated soil, large scale gene expression studies, and population genetic 
markers.  His research focuses on using biological networks to understand how 
military chemicals might cause harmful effects in ecologically important organisms 
using toxicogenomics, the use of gene expression to monitor adverse 
environmental impacts, and the effect of military activities on genetic viability of 
threatened and endangered species on Department of Defense lands. Dr Perkins 
was named the 2006 USACE and ERDC Researcher of the Year.  18
 
Invited Speaker 
 
Dr. David Ray  
Assistant Professor, Department of Biology, West Virginia University 
Topic:  Mobile Element Analyses in “the Other” Extant Archosaurs 
 
  
 
 
Dr. David Ray completed his Ph.D. at Texas Tech University in 2002 after 
working for a number of years as a high school teacher.  He was a post doctoral 
fellow at Louisiana State University before joining the faculty at West Virginia 
University in 2005.  His research revolves around the central theme of modern 
biology - evolution. To be specific work in his laboratory involves the analysis and 
manipulation of genomic DNA to answer questions about how evolution works at 
the molecular level, how organisms are related to one another, how we can use 
information from the genome to investigate population dynamics, and how we 
can use information from DNA for forensic identification.  
  19
Invited Speaker 
 
Dr. Michael Romanov 
Research Fellow, Genetics Division, Conservation and Research for 
Endangered Species, Zoological Society of San Diego 
Topic: The Value of Avian Genomics to Wildlife and Conservation 
 
 
 
Michael N. Romanov, Ph.D. has worked as a research fellow and scientist in the 
Genetics Division of the Zoological Society of San Diego’s Beckman Center for 
Conservation and Research for Endangered Species (ZSSD/CRES) since 2005. 
He received his doctoral degree in biology and genetics from Kharkiv National 
University, Kharkiv, Ukraine. Dr. Romanov has also conducted research as a 
fellow or scientist at Michigan State University; Roslin Institute, Edinburgh; the 
Federal Agricultural Research Centre, Germany; and the Poultry Research 
Institute, Ukraine. 
 
Dr. Romanov’s primary research centers on avian evolutionary, comparative and 
functional genomics and the use of genomic techniques for endangered species 
conservation applications. Dr. Romanov’s work has contributed extensively to 
Chicken Genome Project and the California Condor Genome Project. 
 
He is a member of the International Society of Animal Genetics. 
 
Dr. Romanov has been awarded the 1998 Royal Society/NATO Postdoctoral 
Fellowship, the 2000 Award for Achievement in recognition of a best-written grant 
proposal (Michigan State University). Additionally, he has been listed in 2005’s 
Who's Who in Science and Engineering
®, and Who's Who in America
®.  20
Invited Speaker 
 
Dr. Jerry Dodgson 
Professor of Microbiology and Molecular Genetics 
Michigan State University 
  Chicken and Turkey Genome Updates 
 
 
 
 
 
Jerry Dodgson is a Professor in the Dept. of Microbiology and Molecular 
Genetics.  During postdoctoral research at Caltech, he began studies on the 
cloning, structure and expression of chicken genes, principally chicken globin 
and histone genes.  Recently, his research has focused on genetic and physical 
maps of the chicken and turkey genomes.  His lab has also been involved in 
retroviral vector-based techniques for generating transgenic chickens.  The lab is 
currently using RNA interference to generate resistance to retroviruses and 
Marek’s Disease herpesvirus both in cell culture and in genetically-modified 
birds.    21
 
Invited Speaker 
 
  Dr. David Clayton 
  Professor, University of Illinois  
  Topic:  Songbird Genome Update 
 
 
 
 
David Clayton (Ph.D., Rockefeller University, 1985) has spent the last two 
decades developing molecular genetic approaches to the study of brain and 
behavior in songbirds. He currently leads the NIH-supported “Songbird 
Neurogenomics Initiative” and is a coordinator of the zebra finch genome 
sequencing project. He is Professor of Cell and Developmental Biology at the 
University of Illinois and a member of two interdisciplinary research institutes 
there (Beckman Institute and the Institute for Genomic Biology). 
  22
 
 
Invited Speaker 
 
Dr. Dave Burt 
The Roslin Institute, University of Edinburgh 
Division of Genetics and Genomics 
 
 
 
 
Professor David W. Burt received his B.Sc. in Molecular Biology at Edinburgh 
University in 1977 and a PhD in molecular genetics from Leicester University in 
1980. His post-doctoral training included research on molecular genetics of a 
wide range of species (bacteriophage lambda, bacteria, mouse, rat and human) 
and research areas (transcription circuits, cDNA cloning of growth factors, renin-
angiotensin system and hypertension, QTL mapping, bioinformatics and avian 
genomics). He has worked in the ICI-Joint Lab at Leicester University, Harvard 
Medical School (USA), Clinical Research Centre (London) and Roslin 
Institute/Edinburgh University. He was appointed Head of Avian Molecular 
Biology in 1988 and ARK-Genomics in 2000. Responsibilities include: 
management of the Institutes poultry genome programme and the UK centre for 
functional genomics in farm animals.  23
Invited Speaker 
 
Dr. Parker Antin 
Professor, Department of Cell Biology and Anatomy 
University of Arizona 
Avian Genomics Resources 
 
 
 
 
Parker Antin received his Ph.D. in Anatomy in 1982 from the University of 
Pennsylvania School of Medicine, and performed postdoctoral studies at Cornell 
University Medical Center in New York and the University of California San 
Francisco.  In 1992, Dr. Antin moved to the University of Arizona where he is 
Professor of Molecular, Cellular and Developmental Biology. His research 
program is concerned with understanding the molecular regulation of early 
stages of embryonic development in vertebrates. Research projects primarily use 
the chicken embryo as a model organism, and approach research questions from 
the dual perspective of how individual molecules function and how their functions 
are integrated into regulatory networks.  As part of this later focus, Dr. Antin is 
Principal Investigator of the GEISHA project, a whole mount in situ hybridization 
database for chicken embryos.  His laboratory is also developing a variety of 
network modeling tools for the chicken and other species.   24
 
 
Invited Speaker 
 
Dr. Carl Schmidt  
 Associate  Professor,  Department of Animal and Food Sciences 
University of Delaware 
Gallus Gbrowse: a Resource for Chicken Genomics 
 
 
 
 
 
Dr. Carl J. Schmidt is an Associate Professor in the Department of Animal and 
Food Sciences at the University of Delaware.  Dr. Schmidt received his Ph.D. in 
Biology from Johns Hopkins University in 1986 and performed postdoctoral 
studies at Harvard Medical School and Brigham and Women’s Hospital.  His 
current efforts focus on developing Gallus Gbrowse and other web based 
bioinformatics resources for avian genomics.  25
 
Invited Session Chair  
 
Dr. Hans Cheng 
Supervisory Research Geneticist 
Avian Disease and Oncology Laboratory 
USDA ARS, East Lansing, MI 
 
 
 
Dr. Hans Cheng is a Supervisory Research Geneticist at the USDA, ARS, Avian 
Disease and Oncology Laboratory in East Lansing, MI, where he serves as the 
Lead Scientist for the Genomics and Immunogenetics CRIS Project.  The focus 
of this group is to identify and characterize genes of importance to the U.S. 
poultry industry, especially those involved in immunological and genetic 
resistance to Marek's disease (MD) and avian leucosis virus (ALV). Highlights of 
Dr. Cheng¹s research include the development of the East Lansing genetic map, 
the identification of QTL and genes conferring resistance to Marek¹s disease, 
and cloning and manipulation of infectious Marek¹s disease virus BAC clones. 
  
Dr. Cheng received his formal training from the Department of Microbiology, 
Michigan State University where he received his BS in 1983, and from the 
Department of Molecular Biology, UC Berkeley where he earned a Ph.D. degree 
in 1988 (Dr. Harrison Echols, advisor).  Prior to joining ARS in 1992, Dr. Cheng 
spent 2 years as a NSF-funded postdoctoral fellow in Richard Michelmore¹s 
laboratory, UC Davis, and as Head of Molecular Biology for Petoseed, a 
vegetable seed company in Woodland, CA (Petoseed was acquired by Seminis 
in 1996, which later merged with Monsanto in 2005).  26
 
Invited Speaker 
 
Dr. Chris Ashwell 
Assistant Professor, Department of Poultry Science, North Carolina State 
University 
Epigenetics: Climb on Board or Get Left Behind  
 
 
 
Dr. Chris Ashwell received his B.S. in Biochemistry and Nutrition from Virginia 
Polytechnic Institute and State University in 1992 and his Ph.D. in Biochemistry 
from Wake Forest University in 1997. His major research focus is to identify the 
gene(s) underlying traits of economic importance in poultry. These efforts include 
the use of resource populations and the collection of relevant phenotypes to 
search for quantitative trait loci (QTL) which may be used to incorporate marker 
assisted selection into commercial operations. Other efforts include the use of 
functional genomics to evaluate gene expression profiles using both microarray 
approaches as well as real-time quantitative PCR. These approaches have been 
used recently to evaluate the response of chickens to nutritional manipulation in 
ovo, post hatch, and throughout the growth period, to identify candidate genes for 
the cause of hyperpigmentation in the Silkie breed of chicken, and to find the 
cause of ascites syndrome in lines of chickens divergently selected for resistance 
or susceptibility to ascites.  
This multi-faceted approach provides much needed information regarding the 
genetic location (marker) and or possible causative genes responsible for traits 
which can have a significant impact on the poultry industry. The ability to make 
selection decisions using these markers will allow the poultry industry to 
accelerate genetic improvement of commercial stocks.  27
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Dr. Xiu-Feng (Henry) Wan is a senior scientist in Influenza Division, Centers for 
Disease Control and Prevention (CDC). He is also affiliated with Georgia Institute 
of Technology, Southern Illinois University, and Miami University. Before joining 
CDC, he was an assistant professor at Department of Microbiology at Miami 
University, where he founded and acted as Director of Systems Biology 
Laboratory. He received his Ph.D. degree in Veterinary Medicine and minor in 
Biochemistry and Molecular Biology from Mississippi State University (MSU) in 
2002. His Ph.D. thesis was on studying host adaptation mechanisms of 
Mycoplasmas gallinarum (Supervised by Todd Pharr). He also earned his Master 
degree in Computer Science from MSU in 2002 (supervised by Susan Bridges). 
He started his bioinformatics career in 2001 when he joined Susan Bridges' 
laboratory at MSU to develop interactive clustering algorithm for biological 
sequence analysis. From 2002 to 2003, he joined the Microbial Ecology and 
Functional Genomics Group at Oak Ridge National Laboratory (ORNL) as a 
postdoctoral fellow (supervised by Jizhong Zhou). His training focused on 
bioinformatics, functional genomics, and environmental ecology. From 2003 to 
2005, he had his second bioinformatics postdoctoral training at the Digital 
Biology Laboratory at University of Missouri-Columbia (supervised by Dong Xu). 
His training focused on algorithm development for RNA folding as well as 
evolutional studies on infectious diseases.  He received his veterinary degree 
from Jiangxi Agricultural University and early graduate education (MS on Avian 
Medicine, thesis supervised by Chaoan Xin) from South China Agricultural 
University, where he identified A/Goose/Guangdong/1/1996 (H5N1), the 
precursor virus causing current H5N1 pandemic threat. His current research 
interests include evolution and ecology of influenza A viruses and phenotype-
genotype association of influenza A viruses using systems biology approaches. 
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Blueprint for USDA Efforts in Agricultural Animal Genomics 2008 – 2017 
 
Muquarrab A. Qureshi 
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To meet the future research, education, and extension needs in agricultural 
animal genomics, a blueprint has been developed by a task force of ARS, 
CSREES, and university scientists and administrators. The Blueprint is built on a 
vast array of stakeholder input and is designed as a pyramid, with Science to 
Practice at the top supported by fundamental and mission oriented research in 
Discovery Science, and is based on solid foundation of Infrastructure. The goals 
and recommendations of the Blueprint are consistent with the President’s 
American Competitiveness Initiative (2006) which stresses the importance of 
targeting “….investments toward the development of deeper understanding of 
complex biological systems….” The Blueprint is also consistent with the USDA’s 
Strategic Plan (2005-2010) Goals 1, 2, 4, and 5. The “Science to Practice” is 
aimed to deliver genome-based technologies to animal producers. The examples 
include whole-genome-enabled animal selection, prediction of genetic merit, 
designing precision mating and management systems to optimize animal 
production, health, and well being; and traceability technology. The Discovery 
Science will continue to support efforts to bridge critical gaps in our 
understanding of gene structure and function. The Infrastructure component will 
support efforts such as genomic tool development, genomic resources 
repositories, and education and training of future generation scientists and 
workforce. It is expected that this Blueprint will provide guidance and framework 
in priority setting for future funding and resource allocations at various levels of 
USDA. The details of this Blueprint can be found at the following link; 
http://www.csrees.usda.gov/nea/animals/pdfs/animal_genomics_blueprint.pdf 29
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Molecular interaction databases have made searching for interactions of 
interesting genes easier, and have thus brought countless new hypotheses to the 
work of researchers around the globe. Additionally, Systems Biology tools such 
as Cytoscape have made data integration and downstream network analysis 
increasingly more accessible. However, such tools have been unavailable to the 
chicken community since the major stores of molecular interactions possess very 
few chicken interactions. To address this, we constructed the chick interactome 
by compiling the chicken interactions available in the major interaction 
repositories with interologs (interaction homologs) integrated across species 
using all interactions available from the following interaction databases: BIND, 
BioGrid, DIP, HPRD, IntAct, MINT, and MPPI. The integrated chick interactome 
has 40,750 interactions, a significant increase over the pre-existing 1,411 
interactions. The resulting network, and parts thereof, can be downloaded 
directly to a user’s Cytoscape environment, with the choice of a number of 
different gene identifiers. The ability to download the network directly to 
Cytoscape with a choice of gene identifiers greatly facilitates data integration 
(e.g., GO annotation and microarray expression) for downstream analysis. 
  30
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The vertebrate body is characterized by a segmented organization and illustrated 
by the repetition of vertebrae along the vertebral column. The segmentation of 
the body is established during somitogenesis, when somites form sequentially in 
a rhythmic fashion from the presomitic mesoderm. This process is associated 
with the segmentation clock, a transcriptional oscillator which period is correlated 
with the pace of somite formation. The known chicken cyclic genes, discovered 
through a candidate-gene approach, belong to the Notch pathway and cycle in 
synchrony. Similarly as for the mouse, we used a microarray analysis to search 
for new cyclic genes among the whole chicken genome. We generated a time 
series during one cycle of the clock using the Affymetrix chicken array to identify 
the periodic genes. The analysis identified the known cyclic genes as well as new 
cyclic genes belonging to the Notch and FGF pathways, all cycling in synchrony. 
We also obtained a second group of genes cycling in opposite phase, containing 
Wnt genes. We are currently validating new cyclic genes by in situ hybridization 
and qPCR. Strikingly, although the pathways involved in the segmentation clock 
are the same as in the mouse, the number of conserved cyclic genes is low. It 
seems that in different species, parts of the same pathways are regulated by the 
segmentation clock even if the cyclic components of each pathway are different. 
We have also started to run some expression analysis on a Solexa/Illumina 
sequencing machine, on whole embryos.  31
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Microarray Profile of Gene Expression in Skin Morphogenesis: Feathers, 
Scales, Plasticity and Regional Specificity 
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The chicken is a powerful developmental biology research model. This model 
has yielded clues to skin tissue development and plasticity as demonstrated by 
recombination experiments (Chuong Dhouailly Sengel). Our laboratory utilized 
recombination experiments to examine embryonic chicken skin plasticity 
(unpublished data). In order to discover specific genes and pathways involved in 
tissue plasticity and regional specific gene expression we performed microarray 
analysis on embryonic and adult chicken skin. E7 (plastic) & E9 (committed) 
dorsal chicken skin and E9 (plastic) & E11 (committed) scale skin were 
dissected. The respective epidermis was separated from dermis. Growth phase 
adult body, flight, and tail feathers were isolated. The respective epithelia and 
dermal papillae were dissected. Total RNAs were extracted from the dissected 
embryonic and adult tissues. These RNAs were probed onto Affymetrix Genechip 
Chicken Genome arrays (Affymetrix) according to Affymetrix protocol and read 
on a chip analyzer at the USC Microarray Core Facility. The microarray data 
were analyzed using Array Assist (Stratagene) and GeneSpring software 
(Agilent). Gene expression patterns and respective pathways demonstrated: 1) 
stage specific expression patterns: plastic versus committed status of feather 
epithelium and mesenchyme, plastic versus committed status of scale epithelium 
and mesenchyme, 2) regional specific expression patterns: feather versus scale, 
differences among flight, body, and tail feathers. Although our progress is 
delayed by lack of gene annotations, these experiments identified significant 
genes and pathways. This permits future gene over-expression or suppression 
studies. Our goal is to utilize these genes and pathways to modulate tissue 
plasticity and regional specific gene expression.  32
Presentation Abstract 
 
Proteomics Based Structural Genome Annotation in Chicken 
 
William S. Sanders
1,5, Nan Wang
2,5, Susan M. Bridges
2,5, Shane C. Burgess
3,4,5 
 
1.  Department of Biochemistry & Molecular Biology, Mississippi State University  
2.  Department of Computer Science & Engineering, Mississippi State University  
3.  Life Science and Biotechnology Institute, Mississippi State University  
4.  Department of Basic Sciences, College of Veterinary Medicine, Mississippi 
State University  
5.  Institute for Digital Biology, Mississippi State University 
 
Proteogenomic mapping uses experimentally derived proteomics data to improve 
genome annotation. Our proteogenomic mapping pipeline identifies potential new 
genes or corrections to the boundaries of predicted genes by using mass 
spectral matches against the genome that do not match the predicted proteome 
to generate expressed Protein Sequence Tags (ePSTs). In this project, ePSTs 
were generated by querying spectra from several tissues of chicken against 
chromosome 6 translated in all six reading frames and against the predicted 
chicken proteome (build 2.1). When aligned with the genome and combined with 
the published structural annotation, these ePSTs are indicative of pervasive 
transcription and translation throughout the genome and can serve to 
supplement traditional structural genome annotation methods. As a preliminary 
experiment, we have selected a set of high confidence ePSTs for qualitative 
rtPCR to confirm their existence. 
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Chicken genome sequence, SNP map, and high-throughput genotyping 
technologies facilitate application of genomics in breeding. We used a 3k SNP 
panel to assess level and consistency of linkage disequilibrium (LD) over 
consecutive generations, and identify genetic markers for quantitative trait loci 
(QTL) in two commercial breeding stocks of egg-laying lines from Hy-Line 
International, Line 18 (White Egg; 132 sires) and Line 76 (Brown Egg; 131 sires). 
Data included average adjusted progeny performance of sires for 12 egg-
production and egg-quality traits, pedigree, and SNP genotypes. LD between 
markers, estimated by r2 and r, on chromosome 1 and 4 SNPs (n = 449 and 184, 
respectively) over two consecutive generations were analyzed using Haploview 
and PowerMarker. LD was high at short distances (r2 > 0.2 at < 2 Mb) but 
declined rapidly with distance. LD correlations, calculated over two years by 
distance between matching markers pairs, remained high at short distances after 
one generation (0.80 to 0.92 at < 5000 kb), indicating that markers in high LD 
with a QTL at short distances will retain high LD and be effective in marker-
assisted selection of sires. SNP-phenotype associations were evaluated by 
mixed model procedure of SAS, with two different models that included one, or 
three adjacent, SNPs. In Lines 18 and 76, respectively, 159 and 126 significant 
(P< 0.01) single-SNP-trait associations were found; and 76 and 86 significant 3-
SNP-trait associations. Number of marker-trait associations per trait ranged from 
3 to 19 for the 1-SNP, and from 1 to 22 for the 3-SNP, models. 34
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H5N1 Highly Pathogenic Avian Influenza Virus: a Decade of Evolution 
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Influenza A virus has a segmented genome with 8 RNA fragments. The genetic 
reassortment, recombination, and mutations lead to rapid emergence of novel 
influenza viruses, which provide a large genetic pool for generating pandemic 
strains. Influenza virus has caused three pandemics during last century, including 
1918 H1N1, 1957 H2N2, and 1968 H3N2 pandemic. In 1996, we isolated two 
highly pathogenic avian influenza viruses (HPAIVs), A/Goose/Guangdong/1/1996 
(H5N1) and A/Goose/Guangdong/2/1996 (H5N1) from Shanshui, a rural town in 
Guangdong Province, China. One year later, a genetic variant of these viruses 
caused 13 human cases with 6 deaths directly in 1997 Hong Kong outbreak. 
Since that time, H5N1 has spread out of eastern Asia across Eurasia and as far 
west as England and West Africa, threatening further spread into the American 
and Australian continents. More than 200 million poultry died or have been culled 
because of this disease. It has caused over 380 human infections with a mortality 
of more than 60%. We attempted to identify potential progenitor genes for H5N1 
HPAIVs, and most of these progenitor genes were detected in the Eurasian 
landmass before 1996. Our results showed that H5N1 HPAIVs resulted from at 
least 21 reassortment events between the identified progenitor genes. The study 
on influenza genotypic diversity and their correlation with geographic locations 
suggest that these viruses form local niches after being introduced to a new 
ecological environment through poultry trade or bird migration. These studies will 
provide a higher order of sophistication of preparedness for a pandemic in the 
future.  35
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Crocodilians are the only extant group of non-avian archosaurs and thus 
represent and ideal outgroup to use in interpreting broad evolutionary patterns in 
birds. Unfortunately, relatively little is known about the structure and function of 
crocodilian genomes. We have begun exploring the genome of crocodilians in an 
effort to determine functional and structural similarities and differences that may 
exist when compared to the existing chicken and zebrafinch genome databases. 
Mobile elements represent a major component of most eukaryotic genomes and 
crocodilians appear to be no exception. The Chompy group of elements are 
MITEs (non-autonomous DNA transposons) that appear to be unique to the non-
avian archosaurs. CR1 (chicken repeat 1) elements are also present and exist as 
two distinct lineages with recent activity in crocodilian genomes. We will discuss 
the initial discovery and analysis of these elements and the impact their analysis 
may have with regard to interpreting the available data from a variety of 
vertebrates.  36
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NCBI Resources for Avian Genomes 
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Resources have been available at NCBI for avian genomes since 2003. Chicken 
(Gallus gallus) is still the only avian species with a sequenced genome and 
resources comparable to those of mammalian genomes. Access to these 
resources is facilitated by NCBI's Chicken Genome Resources page at 
http://www.ncbi.nlm.nih.gov/projects/genome/guide/chicken/. Among the key 
resources for chicken are Entrez Gene and RefSeq, which continue to support 
the community's focus on identifying all the genes in that avian genome. Entrez 
Gene and RefSeq-based processing, which includes both automated and 
curatorial components, result in updates of both nomenclature and sequence 
information so that information is current and readily available. Sixty percent of 
the nearly 19,000 protein coding genes for chicken in Entrez Gene have now 
been assigned an identity.  NCBI continues to improve automatic processing to 
support manual curation efforts to identify and update chicken genes. For 
example, HomoloGene, Entrez Gene and RefSeq staff are working on 
modifications to the HomoloGene build procedure to improve identification of 
chicken orthologs. In addition to collaborations within NCBI, we welcome 
collaborations with avian researchers to support information presented in Gene 
and RefSeq. Research groups can use the web-based update form 
(http://www.ncbi.nlm.nih.gov/RefSeq/update.cgi) to suggest improvements, or 
submit a GeneRIF for a specific gene from the ‘Submit New GeneRIF’ link on 
each Entrez Gene record.  Groups that are interested in the whole genome or a 
large gene family can contact us to discuss how to coordinate related efforts. For 
one collaboration to improve name data, for instance, we provided limited access 
to an internal curation database where name and other gene description data 
can be added or modified. 
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The chicken is the first livestock animal for which the entire genome has been 
sequenced and this knowledge of the chicken genome has far reaching benefits 
for the entire poultry industry, including the identification of genes that may play 
integral roles in determining disease resistance, productivity and quality. 
However, identification of such important genes in other avian species is 
currently inhibited by a paucity of genomic resources. Cross-species gene-
expression comparison is a powerful tool that may alleviate the lack of genomic 
information for a range of different avian species. This technique has been 
previously used to investigate gene expression across a number of different 
mammalian species. We have utilised various different chicken arrays to 
determine how useful they may be for the study of gene expression in other bird 
species. In particular we are interested to test the set of gene probes on our 
whole genome chicken oligo microarrays to see if they provide functionally useful 
results, thus revealing the utility of the arrays in cross-species studies. By 
understanding the strengths and limitations of each of the microarrays we will be 
able to elucidate the power of the arrays to address important biological issues in 
these diverse bird species. To date we have successfully hybridised numerous 
avian samples from diverse arms of the evolutionary tree. Birds of particular 
interest to us include ducks, turkeys, quail, and pigeons. We have used the 
chicken array for detailed studies of the duck’s response to H5N1 avian influenza 
infection. We have also used it to study the interesting phenomena of “pigeon-
milk”.  38
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Genetic modfications can be inserted into the avian genome using embryonic 
stem (ES) cells or primordial germ cell (PGC) technology (see van de Lavoir et al 
(2006) Nature 441, 766-769; van de Lavoir et al (2006) Mechanism of 
Development 123, 31-41; and Leighton et al (2008) Molecular Reproduction and 
Development, available online). ES cells can be used to demonstrate tissue 
specific and developmentally regulated gene expression in chimeras within a few 
weeks following transfection. Primordial germ cells can be used to create fully 
transgenic animals with transgenes inserted into promoter regions, into repetitive 
elements in the genome or into specific genes. Each of these approaches can be 
used to annotate the avian genome. 
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The ability to cause disease by avian influenza viruses is categorized as low or 
high pathogenicity. Both types of viruses cause influenza outbreaks in poultry 
worldwide. Furthermore, High-pathogenicity avian influenza (HPAI) viruses have 
emerged from low-pathogenicity avian influenza (LPAI) viruses. The antigenic 
nomenclature of Influenza A viruses includes the combination of two groups of 
proteins: the Hemaglutinnin (H) and Neuraminidase (N). There are 16 H types 
(H1-H16) and 9 N types (N1-N9) resulting in a total of 144 possible symbols. The 
highly pathogenic H5N1 subtype is responsible for widespread epidemics in 
commercial poultry especially. As of November 2007, 204 human deaths were 
due to H5N1 infection. We are interested in identifying novel inferences on the 
pathogenicity of influenza viruses from biomedical literature. In this study, we 
compiled a corpus of PubMed abstracts in which at least one nomenclature 
symbol was mentioned and then generated a binary matrix to determine co-
occurring symbols. Our computational pipeline extracted 5,770 abstracts. Sixty-
eight symbols were not mentioned in the abstracts. The 14 symbols pairing 
exclusively with H5N1 in 174 abstracts were H1N1, H2N2, H3N2, H3N8, H5N2, 
H5N3, H5N8, H5N9, H6N1, H7N1, H7N7, H9N1, H9N2, and H10N7. We will 
present data on clusters of sentences from separate abstracts that contain 
pathogenicity of influenza viruses. Acknowledgements: Mississippi NSF EPSCoR 
EPS-0556308); MARC-U*STAR (5-T34-GM007672-28); and the RCMI-CEH 
(NIH- G12RR13459-09)  40
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The proportion of the chicken genome deemed repetitive was initially predicted to 
be 15% but has since been revised to 9% with the availability of the whole 
genome sequence. Inclusion of tandem repeats increases this proportion to 11%. 
The coding regions comprise 4% of the genome that leaves 85% of the current 
assembly to be explored and explained. It has been proposed that a majority of 
this region consists of repeat sequences too fragmented to retain significant 
similarity with known repeat elements. An analysis of these diverged repeats and 
their relationships to other known genome features such as genes is required 
before we can truly understand the complex ways in which dispersed repeat 
sequences contribute to evolutionary fitness in the chicken genome. In this 
regard, we present an algorithm for defragmenting ab initio discovered repeat 
regions and mine coordinates of different families on chromosomal length DNA 
sequences to yield proximity relationships between repeat families and genes. 
Monte Carlo methods are used to establish the statistical significance of the 
discovered relationships. The proximity relationships are in turn used to build 
graphs in which repeat families and genes correspond to the vertices and the 
discovered proximity relationships correspond to edges. Connected components 
are extracted from the graphs to yield sets of related repeat families and genes. 
Results are described for chromosome 1 and 6 from build galGal3 from UCSC. 
The approaches illustrated can be extended to address proximity relationships 
between any annotated elements within a genome including genes, repetitive 
elements, non-coding RNAs and regulatory elements.  41
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Sensory placodes make vital contributions to sensory nervous system in the 
vertebrate head. During development they arise from a unique area of the 
ectoderm between the epidermis and the neural plate, termed the pre-placodal 
region, which gives rise to the olfactory epithelium, the lens, the specialised 
epithelia of the inner ear and the distal parts of the V, VII, IX and X cranial 
ganglia. Until now only members of the Eya and Six family of transcription factors 
define the pre-placodal territory, but alone are not sufficient to confer placode 
characteristics to naïve ectoderm. To identify novel genes important for placode 
precursor specification, we performed a differential screen comparing four 
different cell populations of the early chick embryo using microarrays. This 
analysis yielded new transcription factors, signaling molecules and surprisingly 
neurotransmitters, which previously have not been implicated in placode 
development. To corroborate these findings we have analyzed the expression of 
some of the candidate genes in the pre-placodal region at early developmental 
stages.  42
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Marek’s Disease (MD) is a hyperproliferative neoplastic disease of chickens 
caused by MD ∝-herpesvirus (GaHV-2). All chicken genotypes are susceptible 
to MDV infection and neoplastic transformation, but gross lymphomas develop 
only in MD susceptible genotypes. The key difference in lesion development 
occurs at 21 days post infection – in resistant chickens microscopic lymphoma 
lesions regress, whereas in susceptible chickens these lesions progress to gross 
lymphomas. We hypothesized that in resistant chickens the tissue or lymphoma 
environment is compatible with T cell immunity but in susceptible lines it is not. 
The sequenced chicken genome enabled us to test the B2 non-MHC-associated 
MD resistance/susceptibility (line [L]61/line [L]72) system and quantify the levels 
of key mRNAs. We measured gene expression in both whole tissues and in the 
MD lesions. Gene ontology-based modelling of our results suggested that overall 
environment in whole lymphomas as well as in MD lesions in both L61 and L72 is 
pro T-regulatory cells (T-reg), but, there are also pro T-helper (Th)-1 and anti Th-
2 effects in L61 compatible with cell-mediated immunity. In contrast, L72 had anti 
Th1 and pro Th2 effects. The environment within the MD lesion was pro T-reg, 
anti Th1 and pro Th2 in both L61 and L72. The predominance of pro T-reg 
phenotype in both L61 and L72 microscopic tumour lesions and the absence of 
pro Th1 phenotype suggest that the MD lesions and the transformation event is 
essentially the same in both L61 and L72 and that resistance/susceptibility is 
mediated at the level of tumour immunity.  43
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Chicken skin explant has been adopted as a model to study the formation of skin 
appendages from stem cells [1-3]. The process involves dynamic interactions of 
gene regulatory network [4]. The advantage of the feather system includes the 
well-organized hexagonal arrangement of feather buds, clear visibility of flat skin, 
and easy accessibility of a culture model. We wish to learn more about the 
regulation of gene network in this process [1]. To study enhancers and 
transcription factor-binding, we will transducer of “enhancer/promoter-reporter” 
constructs to embryonic chicken skin and analyze their expression during 
different stages of feather morphogenesis. For example, in collaboration with Dr. 
Maxson’s lab [5], we began to work on Msx2 promoter which they have 
characterized reasonably well in the mouse. We delivered plasmids containing 
1.9kb or 52bp (tetramer) BMP-responsive region of MSX2, followed by a lacZ 
reporter, into chicken skin explant through electroporation at E7. We have 
observed LacZ staining pattern of MSX2 in feather buds at E11, similar to that of 
in vivo expression [6]. We will use EGFP or other fluorescence markers as 
reporters so we can trace MSX2 expression in live tissue rather than on fixed 
specimens. Expansion of this technology to other promoters will help us identify 
genomic regions serving as promoters or enhancers as predicted by bio-
informatics analyses, and help us analyze gene regulatory networks involved in 
feather morphogenesis.  44
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Aquaporins are transmembrane proteins that transport of water and, in some 
cases, small solutes like glycerol and urea. We examined the relationships 
among 71 aquaporin proteins from five vertebrate species: Danio rerio (zebra 
fish), Gallus gallus (chicken), Bos taurus (cow), Mus musculus (mouse) and 
Homo sapiens (human). We initially aligned the sequences with several global 
multiple sequence alignment programs and identified 10 well conserved motifs 
using the MEME pattern identification program. We used the patterns identified in 
the MEME results to guide the manual refinement of the global alignment of all 
71 sequences. Based on this refined alignment we computed a Neighbor-Joining 
consensus bootstrap analysis with 2,500 replicates and supplemented this with a 
Principal Components Analysis using the SeqSpace program. These analyses 
revealed early splits that robustly divide the sequences into four major groups. 
We used a Group Entropy calculation to determine residues that define each of 
these four major groups and also to examine the individual isoforms within these 
major groups. Interestingly, the conserved patterns identified by the MEME 
analysis also reflect the existence of these four evolutionarily distinct groups.  45
Poster 5 
 
Delivering value from the chicken and Marek disease herpesvirus 
genomes:a genotype-dependent chicken CD30-Marek’s Disease Virus 
oncoprotein Meq positive amplification _loop involving NF-kappaB 
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Marek’s disease (MD) virus (MDV) transforms cells in all chicken, but chicken 
genotypes determine if gross lymphomas develop. Decoding the traits of MD 
resistance is therefore of great importance. MD and many human lymphomas 
over-express the Hodgkin’s disease antigen CD30. The MDV oncoprotein Meq 
transactivates CD30. We hypothesized that polymorphism in CD30 promoters 
may exist and be associated with MD resistance. Furthermore, CD30 signaling 
activates NF-κB transcription factors. Since the MDV Meq promoter contains an 
NF-κB binding motif, we hypothesized that Meq by over-expressing CD30 may 
further amplify its own expression. Sequencing of CD30 promoters from 4 MD-
susceptible and 2 MD-resistant chicken lines revealed polymorphisms, many of 
which are in potential Meq binding sites. Phyogenetics shows that CD30 
promoter polymorphisms exactly match chicken breeding history. We cloned 
CD30 promoters in reporter vector and the MDV Meq in expression vector. Co-
transfection experiments were then done and mRNA expression quantified by 
real-time PCR. Expression increased in the CD30 promoters of MD-susceptible, 
but decreased in MD-resistant genotypes. To analyze functionality of the NF-κB 
binding sites in the Meq promoter, we cloned the three main NF-κB isoforms 
(P65, P100, and P105) in expression plasmid and the Meq promoter in reporter 
vector. All NF-κBs stimulated transcription from the Meq promoter but not 
equally; the Meq oncoprotein itself further enhanced mRNA expression. We 
suggest that a positive feed-forward loop exists between CD30 and Meq, similar 
to the Epstein-Barr virus LMP-1/CD30 system; and that perturbation of the CD30 
is highly evolutionarily conserved in virus-induced lymphomas. 
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“Reverse” annotation of the chicken microarray 
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Annotations of microarrays are normally based on the on the target genes for 
which the probes on the array are designed. However, when the chicken long 
oligo array was designed there was only limited or no information available 
regarding the functional identity of many of the EST and genomic sequences 
used in the design. This necessarily left many gaps in the annotation of the gene 
set included on the array. In addition, the array design process aimed to minimise 
cross matching or hybridisation of one probe with more than one gene. This was 
difficult to achieve when the full complement of coding sequences was not 
completely characterised. To address these issues we set up a process pipeline 
to "reverse annotate" the array based on the chicken Unigene assembly. Unlike 
most annotation pipelines that take only the top matches into account, we tried to 
look at all results. The oligo sequences of the array were compared to the entries 
in the Unigene assembly by Blast analysis and the matches classified into eight 
"Match Types" depending on match score, number of matches and number of 
matching Unigene families. Apart from yielding new annotations, some results 
might also hint at problems in the Unigene assembly. Results from the reverse 
annotation with the latest Unigene release will be presented.   47
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Chicken B-cells develop in a specific organ, the bursa of Fabricius. The 
embryonic bursa provides microenvironment and developmental signals for 
immunoglobulin (Ig) gene conversion. This process is crucial for generating the 
Ig repertoire in avian species. The progress in B-cell development is regulated in 
time and anatomical location. The prebursal stem cells (IgM+, CD45+, Bu-1+, 
sLex+) enter the bursa and colonize the developing follicles containing bursal 
secretory dendritic cells. By embryonic day (ED) 15 the cells enter the bursal 
stem cell stage. The bursal stem cells express the surface marker EIV-E12, 
undergo proliferation and initiate repertoire development with Ig-gene conversion. 
The long-term goal of this project is to understand the microenvironmental 
signals controlling this development in the embryonic bursa. We examined the 
gene expression pattern of ED15 bursal B-cells and bursal stroma with mass 
spectrometry. We identified several signal transduction pathways that may be 
important in controlling bursal B-cell development. Among the candidates are the 
receptor tyrosine kinases (RTK), such as fibroblast growth factor receptors 
(FGFR). The RTK are known to regulate numerous developmental processes. 
We confirmed the expression of FGFR and their ligands with PCR analysis of 
ED15 bursal cDNA. Further studies are needed to investigate the functional 
importance of individual RTKs in the bursal system. 
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eGIFT: A tool for extracting gene information from text 
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eGIFT is a system that aids scientists in surveying literature relevant to genes. 
There are two major applications of such a tool: Annotators using eGIFT can 
quickly find articles describing gene functions and individual scientists surveying 
the results of high-throughput experiments can quickly extract information 
important to their "hits". eGIFT applies statistical methods to automatically 
identify the key terms relevant to a particular gene. Consider the gene Groucho. 
Our system finds "corepressor" to be its top ranked key term, which gives us an 
overall idea about the function of the gene product. Among the others, 
"segmentation" and "neurogenesis", suggest some of the processes in which 
Groucho is involved, while "wd40" and "wrpw" tell us about the domains and 
motifs it contains. The user can learn more about any of the key terms related to 
the gene, by retrieving all the sentences containing the key term, viewing them 
independently or in the context of their abstracts. eGIFT divides key terms into 
categories, such as "function" or "pathways" by consulting publicly available 
controlled vocabularies and by using morphological information to separate terms 
such as descriptors. The statistical method applied by eGIFT to mine the key 
terms identifies only terms of relevance to the gene. This is why, in the case of 
Groucho, "corepressor" is identified as one of the key terms, while "protein", 
which is relevant to all the genes and not particular to Groucho, is not defined as 
a key term. 
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Clusters of Feather Β-keratins Are Located on Microchromosomes 25 and 
27 of the Chicken; with Microchromosome 25 Possessing Additional β-
keratins Subfamilies (Claw, Feather-like and Scale) that Combined 
Comprise an Organized β-keratin Region. 
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Beta (β) keratins are fibrous structural proteins forming most epidermal 
appendages of reptiles and birds. Using cosmid clones representing 100kb of 
DNA, Presland et al. (1989a, b) described the organization of the multigene 
family of β-keratins in the chicken, and identified unique and conserved features 
of four subfamilies; the claw, feather, feather-like, and scale genes. However, 
little is known about the organization of these genes in the chicken genome. 
Using the unique and conserved features to identify each subfamily we created a 
database of β-keratins from the chicken genome (Altschul et al., 2006). After 
determining the chromosomal location of the subfamilies with BLAST the entire 
chromosome was downloaded to Artemis (Rutherford et al., 2000), and the 
individual β-keratin genes were mapped on the chromosome. The subfamilies of 
claw, feather, feather-like and scale β-keratins are clustered in a 5’ to 3’ array, 
respectively, spanning 167kb of DNA on microchromosome 25. Although the 
feather β-keratin genes are located on other micro- and macro-chromosomes of 
the chicken genome, the claw, feather-like, and scale genes are only found on 
microchromosome 25 clustered with 16 feather β-keratin genes. A large cluster 
of feather β-keratin genes, as determined by their coding regions, is located on 
microchromosome 27, yet they do not display any of the 5’ or 3’ features 
characteristic of the feather β-keratins of microchromosome 25. This observation 
suggests that the expression of these two clusters of feather β-keratins is 
regulated differently.  50
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Completion of the chicken genome sequence allowed researchers to fully apply 
functional genomics and high-throughput techniques to study function and 
regulation of genes and proteins in chicken. Using candidate gene approaches, 
candidate genes have been identified to play an important role in a genetic 
resistance in chicken to Salmonella enteritidis (SE). However, we lack a solid 
understanding of the molecular mechanisms involved in this genetic resistance. 
Here we use proteomics combined with transcriptomics and systems biology to 
identify, characterize and model key genes and proteins related to a genetic 
resistance to SE in chicken. We used proteomics to identify differentially 
expressed proteins within a F8 advanced intercross chicken line. These proteins 
were integrated with previously acquired transcriptomics data of the same 
chicken model. We then modeled the identified proteins and genes to 
characterize pathways involved in a SE response. We will show differences and 
commonalities between controls, resistant and susceptible chickens in terms of 
their expressed genes and proteins and provide initial modeling of key pathways 
involved in a response to SE. This work would allow future traditional gene 
elimination experiments to further elucidate the molecular mechanism to a 
genetic resistance. 
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Textpresso for genes: more than just a search engine 
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Textpresso searches through abstracts or full articles from a collection stored 
locally and returns sentences that contain keywords defined by a user specified 
query. We extended the basic system to simplify and organize the work of gene 
curators in their search for relevant information. First, we extended Textpresso to 
generate gene pages, which will allow curators to save relevant sentences to 
gene-specific web pages. Curators can add or delete a gene or sentence at any 
time, and any user can view the saved sentences for a given gene via a Web 
interface. Second, Textpresso was modified to allow users to input PubMed 
identifiers (PMIDs) and Textpresso automatically fetches and analyzes the 
Medline abstracts. Finally, when viewing retrieved sentences, we modified 
Textpresso to allow the user to specify the number of sentences to be displayed 
before and after the retrieved sentences. These additions to Textpresso 
functionality should greatly enhance the utility of this text-mining program to 
curators developing species specific gene pages. 
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Wildlife bird species may be at risk of exposure to munitions and explosives 
compounds (MECs) when utilizing habitat present on military training facilities. 
Genomic investigations are being leveraged to holistically describe MEC effects 
to improve field risk assessments for wildlife birds. A normalized cDNA library 
representing mRNAs from brain, liver, testes, duodenum, colon and feather pulp 
was generated for Northern bobwhite quail and used to develop a de novo 
genomic toolset for MEC-effects investigations. The normalized library included 
mRNA from controls and birds exposed to the MECs, RDX and 2,6-DNT. In total, 
the RNA compilation used to construct the Northern bobwhite cDNA library 
represents 179 tissue samples taken from 56 biological replicates. The 
normalized cDNA library was sequenced by 454 Life Sciences using massively 
parallel pyrosequencing on a GS-FLX sequencer. Approximately 478,142 
expressed sequence tag (EST) sequences comprising 114,877,461 nucleotides 
were sequenced from the normalized cDNA library. EST cleansing and 
assembling resulted in 35,904 contigs and 35,481 singletons (71,385 unigenes). 
Non-redundant unigenes with frame orientation were utilized to construct a 
custom 15K, 60mer-oligonucleotide microarray chip for experimental 
investigations. The chip was utilized to assess effects of 60d exposures to 2,6-
DNT in quail with preliminary results indicating solid microarray performance and 
resolution of 403 differentially-expressed targets. We performed comparative 
genomics with various model organisms and annotated selected unigenes with 
the KEGG Ontology database to map pathway and conducted GO annotation. 
The assembly, along with associated NCBI BLASTX hits, GO annotation and 
KEGG pathway and microarray results will be made publicly available. 
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Crocodilians (order Crocodylia) are an ancient group of reptiles of tremendous 
ecological, social, and evolutionary importance. They have been apex predators 
in warm-water lake, river, and coastal ecosystems for over 200 million years. In 
evolutionary terms, crocodilians are the only extant reptilian members of the 
archosaurs, a monophyletic group which also includes birds, dinosaurs, and 
pterosaurs. Consequently, crocodilian genomes represent a gateway through 
which the molecular evolution of avian (and ostensibly saurian and pterosaurian) 
lineages can be explored. To facilitate comparative genomics within Crocodylia 
and between crocodilians and other archosaurs, we have constructed a 3X 
bacterial artificial chromosome (BAC) library for the saltwater crocodile 
(Crocodylus porosus). The first 92,160 clones of the 100,000 clone library were 
used to construct a five membrane macroarray set (18,432 double-spotted 
clones per array). We have probed the macroarrays with select repetitive and 
single-copy sequences from C. porosus as a means to explore crocodilian 
genome structure. To aid high-resolution comparisons among archosaurian 
lineages, we have identified and initiated sequencing of C. porosus BACs that 
are orthologous to sequenced regions of the chicken and alligator genomes. 
Comparison of orthologous loci should facilitate detailed analysis of genome 
divergence/conservation between diverse archosaur lineages.  54
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Tryptophan plays an important role in vertebrate metabolism as not only a 
building block of proteins, but also as a precursor of serotonin, melatonin, niacin 
and kynurenines, which influence immune tolerance. Here we use an animal 
paradigm and quantitative serum proteomics to model tryptophan deficiency. We 
applied bidirectional H216/18O labeling to serum proteins from chickens fed 
either a tryptophan-deficient or- adequate diet and used the plant protein 
RuBisCO as an internal standard. The proteins were trypsin digested and 
processed by 2-dimensional liquid chromatography electrospray ionization 
tandem mass spectrometry (2D LC ESI MS2). The resulting mass spectra were 
analyzed using the SEQUEST algorithm and the ProteinMapper program to 
identify proteins that had increased or decreased expression. We identified 4161 
proteins labeled bidirectionally, of which 46 were increased and 90 decreased 
(~3%). Using Ingenuity Pathways Analysis (IPA) software, we found that a 
tryptophan nutritional deficiency may affect not only the immune and neurological 
systems, but our modeling also suggests that it may be important in cancer, optic 
atrophy and cardiomyopathy. 
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From the genome sequence to systems analysis; a fowl cholera pathogen 
example 
 
Dr. Bindu Nanduri 
 
Dept. of Basic Sciences, College of Veterinary Medicine and Institute for Digital 
Biology (IDB), Mississippi State University 
 
Pasteurella multocida has a unique place in the history of biology. P. multocida is 
also a pathogen of many species including hemans. Here we use the avian clone 
of P. multocida  (PM70; sequenced in 2001), as a model to demonstrate the 
utility of systems modeling of antibiotic effects on bacterial physiology from 
transcriptome and proteome data, ‘off-the shelf’ software and also our own 
programs. This example will demonstrate the quick payoff as well as the 
limitations of ‘cross-species’ systems biology modeling.  Ongoing efforts in 
delivering further value from transcriptome data by inferring protein-protein 
interactions from this data will be discussed. A genome is only as good as it’s 
annotation with respect to its utility in biomedical research and we will discuss 
proteogenomic mapping to improve the structural annotation of P. multocida.   56
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